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WHAT IS CLAIMED IS: 

1. A wavelength-division multiplexing optical 
communication system in which an optical lossy medium, 
optical amplifiers and Raman amplifiers for 
5 compensating for loss in the optical lossy medium are 
cascade-connected, said system comprising: 

means, which is provided in an optical amplifier, 
for correcting slope of a wavelength characteristic 
produced by wavelength-dependent loss of the optical 
10 lossy medium; 

acquisition means for acquiring state of use of a 
Raman amplifier, at a node the same as that of the 
optical amplifier, in a link opposing a link in which 
said optical amplifier exists, or state of use of a 
15 Raman amplifier at a node downstream of said optical 
amplifier; and 

means for deciding, based upon the state of use of 
the Raman amplifier, whether or not to cause the 
optical amplifier to perform a slope correction. 
20 2. The system according to claim 1, wherein said 
acquisition means includes: 

means for demultiplexing light of a monitoring 
control signal from main-signal light; and 

means for acquiring, from the light of the 
25 monitoring control signal in a link opposing that of 
said optical amplifier, the state of use of a Raman 
amplifier at a node downstream of said optical 
amplifier. 

3. The system according to claim 1, further comprising 
30 an external control unit for ascertaining the state of 

use of a Raman amplifier at each node based upon a 
monitoring control signal sent and received at each 
node together with main-signal light; wherein said 
acquisition means acquires, from said external control 
35 unit, state of use of a Raman amplifier at a node 
downstream of said optical amplifier. 

4. A wavelength- division multiplexing optical 
communication system in which an optical lossy medium, 
optical amplifiers and Raman amplifiers for 

40 compensating for loss in the optical lossy medium are 
cascade-connected, said system comprising: 

means, which is provided in an optical amplifier, 
for correcting slope of a wavelength characteristic 
produced by wavelength-dependent loss of the optical 
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lossy medium; 

acquisition means for acquiring state of 
f lattening-control implementation which indicates 
whether a Raman amplifier is implementing control to 
5 flatten a wavelength characteristic at a node 

downstream of the optical amplifier, based upon the 
wavelength characteristic on an input side or output 
side of said optical amplifier connected to said Raman 
amplifier; and 

10 means for deciding whether or not to cause said 

optical amplifier to perform a slope correction based 
upon the state of f lattening-control implementation by 
said Raman amplifier. 

5 . The system according to claim 4 , further 
15 comprising: 

a spectrum analyzer for detecting the wavelength 
characteristic on an input side or output side of said 
optical amplifier connected to said Raman amplifier; 
and 

20 means provided in the Raman amplifier for 

performing flattening control based upon the wavelength 
characteristic detected by said spectrum analyzer. 

6. The system according to claim 1, wherein said 
acquisition means includes : 

25 means for demultiplexing light of a monitoring 

control signal from main- signal light; and 

means for acquiring, from the light of the 
monitoring control signal in a link opposing that of 
said optical amplifier, the state of f lattening-control 

30 implementation at a node downstream of said optical 
amplifier . 

7 . The system according to claim 4 , further comprising 
an external control unit for ascertaining the state of 
f lattening-control implementation by a Raman amplifier 

35 at each node based upon a monitoring control signal 
sent and received at each node together with main- 
signal light; wherein said acquisition means acquires, 
from said external control unit, the state of 
f lattening-control implementation by a Raman amplifier. 

40 8. A wavelength-division multiplexing optical 

communication system in which an optical lossy medium, 
optical amplifiers and Raman amplifiers for 
compensating for loss in the optical lossy medium are 
cascade-connected, said system comprising: 
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slope-correction control means, which is provided 
in a Raman amplifier, for correcting slope of a 
wavelength characteristic produced by wavelength- 
dependent loss of the optical lossy medium; 
5 means for calculating amount of slope correction 

based upon amount of tilt of a wavelength 
characteristic of a transmission line produced between 
said Raman amplifier and a node at a receiving end; and 
means for setting the amount of slope correction 
10 in said slope-correction control means of said Raman 

amplifier; wherein slope correction is performed solely 
by said Raman amplifier. 

9. The system according to claim 8, wherein said 
slope-correction control means calculates amount of 

15 tilt of a wavelength characteristic at an input section 
of each optical amplifier and calculates a necessary 
amount of slope correction from this amount of tilt. 

10. The system according to claim 8, wherein there is 
provided a spectrum analyzer for detecting a wavelength 

20 characteristic at an input section of each optical 

amplifier; and 

said slope-correction control means calculates 

amount of tilt of a wavelength characteristic at an 

input section of each optical amplifier based upon 
25 result of detection by said spectrum analyzer, and 

calculates a necessary amount of slope correction from 

this amount of tilt . 

11. The system according to claim 10, wherein a 
wavelength characteristic at an input section of a 

30 optical amplifier devoid of a spectrum analyzer is 
calculated by interpolation using a wavelength 
characteristic at an input section of an optical 
amplifier having a spectrum analyzer. 

12. The system according to claim 8, further 
35 comprising: 

a spectrum analyzer for detecting a wavelength 
characteristic at an input section of an optical 
amplifier; and 

a flattening controller provided in a Raman 
40 amplifier for flattening a wavelength characteristic 
detected by said spectrum analyzer; wherein a slope 
correction is performed by adding amount of correction 
by flattening control to amount of correction by slope- 
correction control. 
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13. A wavelength- division multiplexing optical 
communication system in which an optical lossy medium, 
optical amplifiers and Raman amplifiers for 
compensating for loss in the optical lossy medium are 

5 cascade-connected, said system comprising: 

slope-correction control means, which is provided 
in a Raman amplifier, for correcting slope of a 
wavelength characteristic produced by wavelength- 
dependent loss of the optical lossy medium; and 

10 means for calculating amount of slope correction 

by the Raman amplifier by subtracting, from an overall 
amount of tilt of a wavelength characteristic produced 
between said Raman amplifier and a node at a receiving 
end, an amount of slope correction by optical 

15 amplifiers that exist between said Raman amplifier and 
said node, and setting the calculated amount of slope 
correction in said slope-correction control means; 
wherein said Raman amplifier performs a slope 
correction based upon the set amount of slope 

20 correction. 

14. A wavelength- division multiplexing optical 
communication system in which an optical lossy medium, 
an optical amplifier and a Raman amplifier for 
compensating for loss in the optical lossy medium are 

25 cascade-connected, said system comprising: 

slope-correction control means, which is provided 
in each of an optical amplifier and Raman amplifier 
wherein amount of slope correction is limited, for 
correcting slope of a wavelength characteristic 

30 produced by wavelength- dependent loss of the optical 
lossy medium; and 

means for acquiring information concerning 
wavelength-dependent loss of the optical loss medium 
between nodes and amount of slope correction by each 

35 optical amplifier and Raman amplifier, calculating from 
this information and amounts of slope correction an 
amount of tilt of a wavelength characteristic at an 
input section of each optical amplifier, deciding 
amounts of slope correction by optical loss 

40 compensators in order from an upstream side using the 
amount of tilt , and repeating the above control with 
respect to a downstream node when the amount of slope 
correction has exceeded the capability of an optical 
loss compensator, thereby deciding and setting amount 
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of slope correction by each optical loss compensator; 

wherein said optical loss compensator performs a slope 

correction using the set amount of slope correction. 

15. The system according to claim 14, further 
5 comprising: 

a spectrum analyzer for detecting a wavelength 

characteristic at an input section of the optical 

amplifier ; and 

a flattening controller provided in a Raman 
10 amplifier for flattening the wavelength characteristic 

detected by said spectrum analyzer; wherein the slope 

correction is performed by adding the amount of the 

slop correction control and the amount of the 

flattening control . 
15 16. The system according to claim 14 # wherein there is 

provided a spectrum analyzer for detecting a wavelength 

characteristic at an input section of each optical 

amplifier; 

amount of tilt of a wavelength characteristic at 
20 an input section of each optical amplifier is 

calculated based upon result of detection by said 
spectrum analyzer. 

17. The system according to claim 16, wherein a 
wavelength characteristic at an input section of a 

25 optical amplifier devoid of a spectrum analyzer is 
calculated by interpolation using a wavelength 
characteristic at an input section of an optical 
amplifier having a spectrum analyzer. 

18. The system according to claim 14, wherein 

30 correction of calculated amount of tilt is performed 

not only by optical amplifiers and Raman amplifiers but 
also by devices such as gain equalizers inserted into 
said system. 



